intervention. For instance, the Cochrane Library contains reviews that evaluate the evidence for using validation therapy with individuals with dementia. Additional "discipline-specific" systematic reviews are also found in the Cochrane Library. A quick search on the Cochrane web site using terms such as occupational therapy, physical therapy, or art/dance therapy clearly shows that these professionals are producing systematic reviews that inform and support their clinical practice. In January 2008, a search using the term "occupational therapy" yielded 63 systematic reviews, "physical therapy" yielded 260 systematic reviews, and "art/dance therapy" yielded 20 reviews. Unfortunately, the use of the terms "recreational therapy," "recreation therapy," or "therapeutic recreation" in the search field yielded zero reviews.
In the United States, the Agency for Healthcare Research and Quality (AHRQ) currently sponsors the National Guideline Clearinghouse (http://www. guideline.gov), whose mission is to provide health professionals a readily accessible mechanism for obtaining objective health information and clinical practice guidelines. Although this clearinghouse of evidence-based practice is structured somewhat differently than Cochrane's site, the limited presence of any evidence-based reviews for RT interventions is not different-it is absent.
Perhaps the RT discipline's failure to respond to Stumbo's 2 call for systematic reviews of the research evidence results from lack of knowledge or familiarity with systematic reviews and the processes for conducting them. Systematic reviews are summaries of research findings that can guide healthcare practice. Systematic reviews involve the use of explicit methods to identify and evaluate research studies in a particular area. Although many systematic reviews are based on a quantitative meta-analysis of the research evidence and require familiarity with advanced statistical methods, there are also qualitative reviews that adhere to the standards for gathering, analyzing, and reporting evidence. This article reports the results of one such qualitative review conducted by students in an undergraduate RT research class. These students undertook a systematic review of the evidence for using aerobic exercise in the treatment of individuals diagnosed with major depressive disorders (MDDs). The results of this effort are detailed later as an illustrative example that will, hopefully, encourage other recreational therapists to become involved in writing systematic reviews that can guide the practice of recreation therapists.
A systematic review of the research literature on the effectiveness of aerobic exercise in the treatment of major depressive disorders One leisure activity, often incorporated in RT practice, which has been consistently linked with a variety of positive outcomes, is aerobic exercise. Aerobic exercise can help to improve health, reduce weight gain, increase energy, improve flexibility in joints and muscles, and decrease high blood pressure. In addition to these physical benefits, aerobic exercise also has emotional benefits as it has been shown to improve mood and self-esteem in the general population. Knowing these beneficial effects, it is not surprising that the promotion of physical activity has become a major public health goal for the general and disabled population.
Given the research evidence, aerobic exercise theoretically should be a useful modality to incorporate as a RT intervention for persons with MDDs. Individuals diagnosed with MDD experience symptoms of lethargy, decreased mood, and low selfesteem. Typically, the treatment of choice for such individuals is pharmacological treatment, which often involves the use of selective serotonin reuptake inhibitors (SSRIs) or other antidepressant medications. Many of these drugs take four to six weeks before reaching therapeutic levels that provide relief of depressive symptoms.
Because of the beneficial properties associated with aerobic exercise in the general population, especially the psychological benefits related to mood elevation, it may be a useful addition to the medical regiment used for treating MDD. Although physical fitness outcomes associated with physical activity may require consistent participation in the activity for weeks, psychological outcomes associated with mood elevation may occur more quickly than just using the medications alone. However, before including such a modality in the intervention repertoire of recreational therapists working in behavioral healthcare settings, a systematic review of the research evidence that examines the effectiveness of aerobic exercise for alleviating the symptoms of persons with MDD is needed.
Review objective
To determine if sufficient evidence exists to warrant the inclusion of aerobic exercise in the treatment regimen of persons with MDD.
Search strategy
The search engine EBSCOhost was used to identify possible research articles on this topic. Under this search engine, the user is allowed to select a number of different databases, which can locate articles from multiple databases at one time. Databases used for this systematic review included ACADEMIC SEARCH PREMIER, CINAHL, MEDLINE, PsycARTICLES, PsycINFO, and SPORTDiscus with full text. Only two keywords, ie, "aerobic exercise" and "major depression," were used. The use of these terms was purposeful, given the intent of the systematic review-examining the research evidence for the use of aerobic exercise in decreasing the depressive symptoms of people diagnosed with MDD.
Selection criteria
The first criterion for including any article was based on the date of publication. In this review, we included only articles published after 2001 when Dunn et al. 6 reported the results from their systematic review of the research evidence on this topic. The second criterion was that participants within each study included in this review had to meet the DSM-IV criteria for MDD and to be between the ages of 18 and 70 years old.
The third inclusion criteria involved the type of intervention used in the study. Only research articles that utilized aerobic exercise as an intervention were included in this review. Given the variety of recreation activities that can be used for aerobic exercise, this inclusion criteria was not defined further; therefore, research using any form of aerobic exercise could be included, such as the use of treadmills, walking, jogging, swimming, or stationary bicycles.
The fourth inclusion criteria focused on the outcome measures used in the studies. Outcome measures had to meet the scientific criteria for measurement. They had to be valid and reliable as well as familiar to health professionals.
Additionally, the study had to be available in the English language. Studies published internationally were included provided an English translation was available. Dissertations were excluded. Lastly, and most importantly, the study had to incorporate the use of a control or comparison group in its design. Moreover, the participants had to be randomized to these groups as a way to decrease internal validity threats.
Evaluation criteria and procedures
The critical review form for quantitative studies developed by Law et al. 7 was modified and used by the research team. For each study included in the review, the critical review form was first completed independently by two reviewers. The entire team then discussed these forms, along with the ratings and comments provided by the independent reviewers. Points of discrepancies between the two reviewers were discussed and clarified. These group discussions were constantly used to promote standardization and consistency in the review of each article. Table 1 details the results of our literature search. We retrieved a total of 35 articles that had been published by January 2008; however, only four of these articles met the inclusion criteria that were established for this review. The number of articles excluded, based on the application of our predetermined inclusion/exclusion criteria, are identified in Table 1,  whereas Table 2 contains the complete reference citation for excluded article.
Data collection and results

Description of included studies
The four articles included in this evidence-based report are summarized in Table 3 . The most recent work on this topic suggests that while aerobic exercise may be as efficacious as antidepressant medication in reducing depressive symptoms, patients' expectations and other nonspecific factors may mediate some of the therapeutic response. Blumenthal et al. 8 reported this conclusion based on their analysis of data collected from 202 adult diagnosed with MDD and being treated at a tertiary care teaching hospital. In this study, volunteer participants, aged 40 or older who were not actively exercising, were recruited via television, radio, and newspaper advertisements. Potential participants went through an eligibility screening and were excluded for any of the following reasons: (1) they had any medical condition that precluded them from engaging in an exercise program; (2) they had a primary psychiatric diagnosis other than MDD; (3) they were currently taking antidepressant or other psychotropic medication; or (4) they did not meet the DSM-IV criteria for MDD. Upon inclusion in the study, participants underwent a grade exercise test to document their fitness level. They also completed the Hamilton Depression Rating Scale (HDRS) to assess severity of depressive symptoms. Participants were then randomly assigned to one of four conditions (supervised group exercise, at-home exercise, antidepressant medication, pill placebo) by a computer, which allowed for stratification to condition based on age, gender, and depression severity. Participants assigned to the supervised group exercise condition attended 45-minute exercise sessions three times a week. During these sessions, they walked on a treadmill for a 10-minute warm-up and they walked/ran on the treadmill at speed that allowed them to work within 70 to 85 percent of their maximum heart rate based on their initial pretest fitness assessment. Participants assigned to the at-home condition received the same exercise prescription. The primary difference was the limited contact of study staff when engaging in the exercise at their homes. Heart rate and perceived exertion measures were self-monitored three times during all exercise sessions, and this data were recorded and forwarded to the research team for analyses. After 16 weeks, participants again engaged in a graded exercise test and completed the HDRS. Research assistants collecting this data were Chapters, commentaries, brief reports 5 23
Sample involved children/adolescents 3 20
Sample involved diagnostic group other than major depressive disorder 6 14
Intervention involved multi-elements/multi-treatments 3 11
Change in depression not identified as outcome variable 6 5 No control/comparison group or no random assignment 1 4
Note: 35 articles published after 2001 were originally identified by search engines using key words "aerobic exercise" and "major depression."
unaware of which condition the individual they were assessing was assigned. Results indicated that participants in all conditions showed improvements in their HDRS scores at post-testing; however, participants in the at-home exercise, supervised group exercise, and antidepressant medication conditions achieved higher depression remission rates than did participants in the placebo condition, and the remission rates were 40, 45, 47, and 31 percent, respectively. The second study included in this review by Dunn et al. 9 examined the efficacy of aerobic exercise in reducing depressive symptoms with a specific focus on identifying (a) the dose of aerobic exercise (ie, three days/week vs five days/week) needed to achieve reduction in depressive symptoms and (b) the intensity of aerobic exercise (ie, low-energy expenditure versus high-energy expenditure) needed for a response. Participants in this study were randomly assigned to one of the four aerobic exercise conditions (ie, three days/week low-energy, three days/week high-energy, five day/week low-energy, five days/week high energy) or the placebo control group which received three days/week of stretching and flexibility exercises for 15 to 20 minutes. Participants engaged in the study for 12 weeks and completed the HDRS pre-intervention and post-intervention. Although all participants showed a reduction in their scores on the HDRS, the reduction was greatest among those individuals who exercised at the high-energy level. It did not make a difference if individuals exercised three or five days/week, the determining factor in reducing depressive symptoms was the total energy expended during a week. Of additional importance is the fact that the rate of reduction in depressive symptoms among individuals engaging in the high-energy expenditure condition was similar to the reduction rates reported in trials for cognitive-behavioral therapy or antidepressant medication. Based on the findings, the authors conclude that "There is scientific evidence to suggest that exercise alleviates symptoms of depression and may be useful in the treatment of mild to moderate MDD." 9(p7) The last two studies included in this evidencebased review were conducted by the same research team. The first study 11 was reported in 1999. The second study 10 is a report of the results from a six-month follow-up to the original study.
Blumenthal et al. 11 randomly assigned 156 adults age 50 or older with a diagnosis of MDD to one of the three conditions: aerobic exercise, antidepressants treatment, or antidepressant plus aerobic exercise to compare the effectiveness of exercise with standard medication treatment for individuals with MDD. They found no change in the level of depressive symptoms among the three groups after 16 weeks of treatment. All groups showed a clinically and statistically significant decline in depressive symptoms; however, participants receiving medication alone showed a more rapid reduction in symptoms. The authors concluded that group exercise may be considered an alternative to antidepressant medication for the treatment of MDD in older adults. The follow-up study 10 conducted provided further support for the use of aerobic exercise in the treatment of MDD. Although participants in all three conditions (medication alone, exercise alone, medication plus exercise) had similar relapse rates for MDD at four months postintervention, at six months, individuals in the exercise group were more likely to be rated as partially or fully recovered than individuals in the other two groups. The authors speculate that the better recovery found in individuals assigned to the exercise-only condition may be partly explained by psychological factors related to internal attribution for recovery as opposed to external (medications) attributions.
Methodological quality of included studies
All four of the included studies reported on the results of randomized control trials (RCTs). Although randomization controls for many internal validity threats, the fact that each of these studies solicited participants based on convenience (eg, volunteers and patients at a tertiary care teaching hospital) creates concerns about selection bias and generalizability of the findings. The use of volunteers is particularly problematic in terms of validity as people who would be willing to volunteer may have a generally more positive disposition toward exercise as treatment and Table 2 . Articles excluded from systematic review by reason for exclusion (continued) a tendency to search for alternatives to medication as the primary treatment for depression. "It was apparent that there may have been some 'antimedication' sentiment among some study participants, as evidenced by expressions of disappointment when notified of their assignment to a group in which they would receive medication in addition to exercise." 10(p636) In all four studies, participants knew the study's purpose and to which condition they were assigned, creating additional validity concerns. With participants being aware of their treatment groups, they can either be satisfied or dissatisfied with their assignment. Those who are dissatisfied with their group are less inclined to adhere to the experiment, creating differential attrition rates. However, the consistency in the findings across studies, as well as the randomization and follow-up conducted minimizes these validity concerns.
Conclusion and discussion
Our evidence-based practice review demonstrates that there is a strong research base documenting aerobic exercise as an effective option that can be utilized by patients with MDD to aid in the decrease of depressive symptoms. All of the included studies produced evidence of positive outcomes from aerobic exercise programs with decreases in relapse rates as well as a reduction in HRSD scores.
Recommendations for practice based on the systematic review
Recreational therapists should use aerobic exercise as an intervention when working with patients with MDD as there is sufficient evidence documenting the decline of depressive symptoms when using aerobic exercise in this population. However, participants in each of these studies were involved with their aerobic exercise program for upward of 12 weeks. Working with clients for such a long period of time is a rare luxury in RT practice; therefore, recreational therapists must include and incorporate educational information about aerobic exercise as well as opportunities to begin an aerobic exercise program in short-term treatment settings. Because of the short length of stay, it is unlikely that participation in an aerobic exercise would be internalized and yield the positive results found from involvement in these studies that lasted for 12 or more weeks. For this reason, it would be important for recreational therapists to develop patient education groups that assist clients with understanding the potential value of this type of behavior change and to design transition services that allow recreational therapists to work with clients on out-patient basis to implement aerobic exercise programs.
Future research foci for aerobic exercise interventions
Future researchers may want to explore the mechanisms by which aerobic exercise affects recovery from MDD with a particular focus on internal attributions. In Blumenthal et al's.
11 research, clients receiving both exercise and medication did not experience greater or faster reduction in depressive symptoms when compared with clients receiving medication only; however, clients receiving exercise only maintained more positive outcomes for a longer period. These differences may illustrate the influence of personal attributions in illness management. The group that took the medication, with and without exercise, may have attributed their success to the medication (external attribution), whereas the exercise group may have attributed their success to themselves (eg, internal attribution) thus aiding in their recovery. This would be an interesting focus for further research in this area. Also, the decrease in depressive symptoms could possibly have been because the exercise was done in a social setting; therefore, future researchers should have a comparison group of aerobic exercise with socialization to aerobic exercise without socialization. This could help to control all rival hypotheses. Finally, future research should examine whether involvement in aerobic exercise results in immediate mood elevations for clients with MDD receiving in-patient treatment. None of the studies identified in this systematic review assessed this potential outcome, which would be an important outcome to document for recreation therapist working in in-patient behavioral healthcare settings. All groups showed a reduction in symptoms on the HDRS at 16 weeks, with each condition being equally effective in reducing symptoms. The fastest response in symptom reduction was found in the medication only condition.
Exercise can be considered an alternative treatment for depression in older adults; however, if rapid symptom reduction is needed antidepressant medication is more effective.
Conclusion
While documenting the evidence for the use of aerobic exercise as an RT intervention for individuals with MDD, this article also clearly illustrates the need for and the value of additional systematic reviews for the RT discipline. Readily available and publically disseminated systematic reviews of interventions used within RT practice would hasten recreational therapists' ability to respond to queries and challenges from regulatory agencies, fiscal intermediaries, colleagues, and administrators. Additionally, systematic reviews that are read and absorbed by recreational therapists should increase the likelihood that the design and implementation of RT interventions lead to valued outcomes thereby increasing the quality of RT services provider to the consumer. Likewise, such reviews would be useful to RT educators in their efforts to standardize undergraduate RT curricular content and to facilitate the likelihood that future RT practitioners are primed to absorbed evidenced-based data into their daily practice.
